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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 
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3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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5) D Claim(s) is/are allowed. 
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8) D Claim(s) are subject to restriction and/or election requirement. 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 
1.17(e) has been timely paid, the finality of the previous Office action has been 
withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 7/10/2007 has 
been entered. An action on the RCE follows. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 16, 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ogawa (US 4,418,284), hereinafter Ogawa in view of Honda (US 2002/0064935), 
hereinafter Honda! 

Regarding claim 1, Ogawa (refer to Figure 3) teaches a semiconductor device 
comprising: 

a semiconductor chip (15); 



Application/Control Number: 10/697,315 Page 3 

Art Unit: 2811 

first pads (6) provided on a main surface of said semiconductor chip; 

a light-receiving element (Col. 4, line 33-35) portion (3) provided on said main 
surface of said semiconductor chip such that a light-receiving surface (3) thereof is 
exposed; 

a light-transmitting portion (7) provided so as to cover the light-receiving surface 
(3) of said light-receiving element portion for transmitting incoming light to said light- 
receiving element portion; 

an insulating film (13) provides over said main surface of said semiconductor 

chip; 

wiring patterns (wiring part of layer 5 that connects to pads 6) electrically 
connected to said first pads (6). 

However, Figure 3 of Ogawa does not show interconnection details of the first 
pads (6) to form external terminals, and as such, does not teach interconnection details 
like "the insulating film surrounding and contacting side surfaces of the first pads", the 
wiring patterns "extending from said first pad and over said insulating film"; the "post 
portions", the "sealing layer" and the "external terminals". Honda teaches (refer to 
Figures 4A-4F) a semiconductor device with a semiconductor chip (11), first pads 
(comprising 12/21), wiring patterns (comprising 24a) and insulating film (13/20), 
wherein: 

the insulating film (13/20) is surrounding and contacting side surfaces of the first 
pads (comprising 12/21); 
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post portions (30) provided on said wiring patterns (comprising 24a), the post 
portions being electrically connected to the wiring patterns; 

a sealing layer (27) provided on said wiring pattern (comprising 24a), on said 
insulating film (13/20), and on side surfaces of said post portions (30); 

the sealing layer (27) surrounding a side surface of said light-transmitting portion 
(this would follow if the first pads 6 of Figure 3 of Ogawa are modified in view of first 
pads 12/21 of Figure 4F of Honda and Honda's corresponding interconnection details 
as explained above); and 

external terminals (25) provided on said post portions (30), the external terminals 
being electrically connected to said first pads via said wiring patterns. 

It would have been obvious to one of ordinary skills in the art at the time of the invention 
to modify Ogawa to incorporate the teachings of Honda as explained above. The 
ordinary artisan would have been motivated to modify Ogawa for at least the purpose of 
creating a flip chip mounted package with mounting bumps on the side of the chip with 
the chip pads, utilizing the post portions to provide the required height of the 
interconnects. 

Regarding claim 16, Ogawa (refer to Figure 3) teaches a semiconductor device 
comprising: 

a semiconductor chip (15) having a first main surface and a second main surface 
opposed to the first main surface; 
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a first pad (6) formed on the first main surface of said semiconductor chip; 

a light-receiving (Col. 4, line 33-35) element (3) formed on the main surface; 

a light-transmitting member (7) provided over said light-receiving element (3), the 
light transmitting member transmitting incoming light to said light-receiving element; 

an insulating film (13) provided over the first main surface, the insulating film 
surrounding and contacting side surfaces of the first pad; 

a wiring pattern (wiring part of layer 5 that connects to pads 6) electrically 
connected to said first pads (6). 

However, Figure 3 of Ogawa does not show interconnection details of the first 
pads (6) to form external terminals, and as such, does not teach interconnection details 
like "the insulating film surrounding and contacting side surfaces of the first pads", the 
wiring patterns "extending from said first pad and over said insulating film"; the "post 
portions", the "sealing layer" and the "external terminals". Honda teaches (refer to 
Figures 4A-4F) a semiconductor device with a semiconductor chip (11), first pads 
(comprising 12/21), wiring patterns (comprising 24a) and insulating film (13/20), 
wherein: 

the insulating film (13/20) is surrounding and contacting side surfaces of the first 
pads (comprising 12/21); 

a post electrode (30) is formed on said wiring pattern (comprising 24a), the post 
electrode being electrically connected to the wiring pattern; 

a sealing layer (27) formed on said wiring pattern (comprising 24a), on said 
insulating film (13/20), and on side surfaces of said post electrode (30); 
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the sealing layer (27) surrounding a side surface of said light-transmitting 
member (this would follow if the first pads 6 of Figure 3 of Ogawa are modified in view 
of first pads 12/21 of Figure 4F of Honda and Honda's corresponding interconnection 
details as explained above); and 

an external terminal (25) formed on a top surface of said post electrode (30). 

It would have been obvious to one of ordinary skills in the art at the time of the invention 
to modify Ogawa to incorporate the teachings of Honda as explained above. The 
ordinary artisan would have been motivated to modify Ogawa for at least the purpose of 
creating a flip chip mounted package with mounting bumps on the side of the chip with 
the chip pads, utilizing the post electrode to provide the required height of the 
interconnects. 

Regarding claims 18 and 19, if the first pads 6 of Figure 3 of Ogawa are modified in 
view of first pads 12/21 of Figure 4F of Honda and Honda's corresponding 
interconnection details as explained above for claim 16, the sealing layer (27 of Figure 
4F of Honda) will cover the said light-transmitting member/portion (7 of Figure 3 of 
Ogawa) and extend above the light-transmitting member/portion so that the post 
electrode (30 of Figure 4F of Honda) can be formed, as taught by Honda. Therefore, it 
would be obvious to modify Ogawa in view of Honda (also see rejections of claims 1 
and 16), so that the sealing layer directly contacts the side surface of said light- 
transmitting member/portion. The ordinary artisan would have been motivated to modify 
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Ogawa for at least the purpose of creating a flip chip mounted package with mounting 
bumps on the side of the chip with the chip pads and said light-transmitting 
member/portion, utilizing the post electrode to provide the required height of the 
interconnects. 

Claims 10 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ogawa in view of Honda, and further in view of Lanford (US 5,959,358), hereinafter 
Lanford. 

Regarding claims 10 and 17, Ogawa as modified above teaches substantially the 
claimed semiconductor device but does not teach that "an oxidation film" is formed on 
the side surface of said post portions or post electrodes. Lanford teaches copper 
interconnects or wiring for microelectronic devices, wherein an oxidation film is formed 
on side surfaces of the interconnects/wiring (Col. 4, lines 1-9). It would have been 
obvious to one of ordinary skills in the art at the time of the invention to modify Ogawa 
so that an oxidation film is formed on the side surface of said post portions. The 
ordinary artisan would have been motivated to modify Ogawa for at least the purpose of 
creating an inert protective layer that prevents further oxidation of the post portions (Col. 
4, lines 1-9). 



Response to Arguments 
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Applicant's arguments of 7/10/2007 with respect to amended claims 1 and 16, and their 
dependent claims have been considered but are moot in view of the new ground(s) of 
rejection. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ajay K. Arora whose telephone number is (571) 272- 
8347. The examiner can normally be reached on Mon through Fri, 8am to 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Gurley can be reached on (571) 272-1670. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-21 7-91 97 (toll-free). 



Conclusion 




AKA 



SUPERVISORY PATENT EXAMINER 
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